11/08/2005 15:22 



612.455.3801 



HSML. P.C./nel 



PAGE 1/12 




HAMKE, SCHUMANN, 
MUELLER. &. LARSON, P.C 

AN INTERNATIONAL INniiltCTUAL PROPER UW RR^M 



FAX TRANSMISSION 



NOVEMBER 8, 2005 
FROM: 



TO: Commissioner for 
Patents 

Attn: Examiner Michael E. Lavilla 
Paient Examining Corps 
Facsimile Center 
Washington, D.C 20231 



Douglas P. Mueller 



OURREF: 10873. 1439US0I 
TELEPHONE: (612)455.3800 



Total pages, including cover letter: 12 

PTO FAX NUMBER: 703.308.5083 

If all pages are NOT received, please call us at 612.455.3800 or fax us at 612.4S5.3801, 

Documents transmitted: Supplemeutal Information Disclosure Statement Form 1449, 8 
references, copy of Form PTO-892 from co-pendiog application serial no. 10/826408. 

Applicant: KA WAGUCHl et al. 
Serial No.: 10/826,508 
App. Filed: April 16, 2004 
Group Art No.: 1775 

Please charge deposit account 50-3478 io the amount of S180.00 for Information Disclosure 
Statement fee. 



m 

I 

m 
m 

8 
1 



Please charge any additional fees or credit overpayment to deposit account 50-3478. 
Please consider this a PETITION FOR EXTENSIOIf^OF TIME for a sufficient 
number of months to enter these papers, if appropriate 

By: _y 

Name: DcWgl4i P. Mueller 
Reg. No.: flO,306 




I hereby certify that this paper is being transmitted by facsimile to the U.S. Patent and Trademark 
Office on the date shown below. 




Signature 



November 8. 2005 
Date 



225 SOUTH SIXTH STREET SUITE 2650 MIN^NEATOLIS • MN 55402 
THL 6a.455 JdOO • FAX 612455.3801 
\WVV.HSMLCOM • MML@HSML.CQM 



11/08/2005 ^5■.22 



612.455.3801 



HSML. P.C/hel 



PAGE 2/12 



S/N 10/826,508 PATENT 

FN THE UNITED STATES PATENT AND TRADEM ARK OFFICE 
Applicant: KAWAGUCHI et al. Examiner: Michael E. UviUa 

Serial No-: 10/826,508 Group Art Unit: 1775 

Filed: April 16.2004 Docket No.: 10873.1439US01 

Title: BONDING LAYER FOR BONDING RESIN ON COPPER SURFACE 



CERTIFICATE tfNDER 37 CFR 1 .6(d): I hereby «;nif> ihai ihis paper is being (ransniiit;jl^ facsimile lo the 
U.S. Patent and Tiademark Omce on NOVEMBER 8, 



Name: NICOLB LANDKEE 



SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT (37 C.F.R. S 

WM 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

With regard to the above-identified application, the items of information listed on 
the enclosed Form 1449 are brought to the attention of the Examiner. The references 
were recently cited in a U.S. Office Action mailed October 5, 2005 for co-pending 
application serial no. 10/826,091, filed April 16. 2004. A copy of the Form PT0.892 is 
enclosed. 

This slaiemenl should be considered because it is submitted after the mailing date 
of a final action under § 1.1 13 or after the moling dale of a Notice of Allowance under 
37 C.F.R. § 1 .31 1 ; or after any other action that closes prosecution on the application, but 
before the payment of the issue fee. Please charge the amount of SI 80.00 for the fee set 
forth in 37 C.F.R. to Deposit .Account 50-3478. 

CerfificatioD Under 37 CP.R. SL97fcVn 

In accordance with 37 C.F.R, § 1.97(c) or §L97{d), the undersigned hereby 
certifies that each item of information listed on the enclosed Form 1449 was first cited in 
a communication from a U.S. patent office in a counterpart U.S. application within thr^e 
months of filing this statement. 



11/06/2005 -15:22 



612.455.3801 



HSML. P.C/nel 



PAGE 3/12 



No represenlation is made thai a reference is "prior art" within the meaning of 35 



U.S.C. §§ 102 and 103 and Applicants reserve the right, pursuant to 37 C.F.R. § 1.131 or 
oiherv^-ise, to establish that the reference(s) are not "prior art." Moreover. Applicants do 
not represent that a reference has been thoroughly reviewed or that any relevance of any 
portion of a reference is intended. 

Consideration of the items listed is respectfully requested. Pursuant to the 
provisions of M.P.E.P. 609, it is requested that the Examiner return a copy of the attached 
Form 1449, marked as being considered and initialed by the Examiner, to the 
undersigned with the next official communication. 

Please charge any additional fees or credit any overpayment to Deposit Account 



No. 50^3478, 



Respectfully submitted, 



HAMRE, SCHUMANN, MUELLER 
& LARSON, P.C. 
P.O. Box 2902 

Minneapolis, MN 55402-0902 
(612)455.3800A 




Dated: November 8. 2005 



DPM/nel 



52835 



11/08/2005 15:22 



612.455.3801 



HSML. P.C/nel 



PAGE 4/12 



Dm MaiM: NOVEMBER S. 2005 



Sheet Jofl 



FORM H 19* 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 


Docket Number; 
10873. N39USOI 


Applicaiion Number: 
10/826,508 


IN AN APPLICATION 


Applkani: KAWAGUCHJ ciaJ. 


(Use sevml sheets if necessary) 


FilmgDate: Aprin6,2004 


Group Art Unit: Unknownl775 



EXAMINER 
INITIAL 


DOCUMENT NO. 


DATE 


NAME 


CLASS 


SUBCLASS 


FILfNG DATE 
IF APPROPRIATE 




20O3/0 150743 


08-2003 


OBATActal. 










6.S2 1.323 


11-2004 


BELL cl dl. 










6,797,142 


09-2004 


CROSBY. Jeffrey N. 










6.607,653 


08-2003 


TSUJletal. 










6,361. S23 


03-2002 


BOKISA et al. 










6.183,545 


02-2001 


OKUHUMAetal. 










6,099.713 


08-2000 


YANADA ctal. 























U.S. PATENT DOCUMENTS 



FOREIGN PATENT DOCUMENTS 



DOCUNfENTNO. 



0278 752 



DATE 



08-1988 



COUNTRY 



EP 



CLASS 



SUBCLASS 



TRANSLATION 



YES 



NO 



OTHER DOCUMENTS (Including Author. Title. Date, Pertinent Pages, Etc,) 



52835 



EXAMINER 



DATE CONSIDERED 



EXAMINER: Initial if refer^rtce consWdted, whether or not citation la in coftfonndn<» with MPEP 609; draw lire through ciution i1 not In conforinafK* 
and not conaidwed. Include copy of this form for next communicalion to iho Applicant, 



•Substitute Dlsotosyre Stm^ment Form (PTO-1449) 



Patent and Trademarlc Office; U.S. DEPARTMENT OF COMMERCE 



11/08/2005 .15:22 



612.455.3801 



HSML. P.C/nel 



PAGE 5/12 



Notice ofRBfVBnces Ctted 



AppticatiorVControl No. 
10/826.091 



Examiner 
Michael La Vila 



Applk:ant(syPat©nt UrKjer 
Reexamination 
KAWACUCHI ET AL 



ArtUnil 
1775 



U.S. PATgKT DOCUMENTS 



Page 1 Of 1 







County Cod^WTitw-^ Cc<i* 


MM-YYYY 


N«no 






A 


U 5-2003/01 W743 A1 


08-2003 


Obata et al. 


206/252 




6 




11-2004 


et al. 


106/1.12 




C 


UM,797,142 B2 


09-2004 


Crosty, Jeffrey N, 






0 


US-9.607,653 B^ 


Oe-2003 


Tsuji et al. 






£ 


US^.361,823 B1 


03^2002 


BoKted at ai. 


427/97.3 




F 


US-e,ie3.$45 B1 


02-2001 


Okuhama at 


1 UWV 1. 1 u 




0 


US-6,099,713 A 


Od-2000 


Yanada el al. 


205/263 




K 


US- 










\ 


US- 










J 


US- 










K 


US' 










L 


us- 










M 


us- 














FOReiQN PATENT DOCUMENTS 




* 






MM-YVYY 


Country 


Katna 






N 


EP0 278 762 


08-1988 


EP 


RELLS ET AL. 






0 














p 














Q 














K 














s 












1 


1 


















NON-PATEKT D0CUMEMT9 






Indud* a» applicebl^: AiUhoi , Tltfe Date. Publiaher. Edtfon or VoJ«m». P^rtin^ftl P*fl«) 




u 






V 






w 






X 





•A WW of f*fw»«« b no< beiftc l«mi*.Sad vAh Ihk OBtoe actioft. (Sm MPEP S 707.0»{i).> 
DM vv MM. mY fonn*t we quWcsUcn dM. CI«w»wr«on« miry t>« U9 9f far^OM. 



PTO^ (R*^. 01-2001) 



Pfft or Paper No. 20050330 



11/08/2005 .15:22 



612.455.3801 



HSML. P.C/nel 



PAGE 6/12 



i 




Eurot»MchM Patantwnt 
Empoan Potent Olffto 



0 PiMadkmnunte': 



0 278 752 

A1 



® 



EUROPEAN PATEIfT APPUCATION 



0 AppSeaiion nunter. 8830112^.1 
0 Dai» of fling: lft03L88 



0 ii>ta«: C 23 C 18/46 

C 23 C 18/48, C 23 C 18/54 



0 Pnoftty: lOitt^ I. 81S90 

0 DaiflolpuMeftfionoeappOeailon: 
17JD168 BiJi«ttn 88/83 

ATBECHDeCSPR08(MrTUUIM.I 



0 .Aiipioanr XPXAfiiVAMCCl>PlAllKQTECWOLO«S» 
LID, 

M.B«iiaS 

80 Krtnltti OtiTM't 



0 R«|9ros8rMve: BIdoy, flWwd Edwwd «« al 
BOUUT. WA064 7ByNAIIT27 PumM BfrMt 
London EC4A IPO (CO) 



8 

€0 



0 Atb)eMar^biv?)«fsionsoluttonand8oedlnflprooMtt«ingtt>6 8^^ 

0 Th»irKWitk)nprav(^tnlrimw^oaBlin^ 
ior daposiUnp a ooiDng on a MixiW bMiftig havtog ono 
portion thfifVkof ooAipoaod of an ilumlnun baia fiMttl mcl 
onottwr portion of the sulace Itwrraf ooirf)06ad of a fenos 
teM, iht atfUtlon hi^ an acidk pN and comprtstng a water 
soJUbie stBJWM aaft tnd a wettTng agsnt Tha Invonttoo tlao 
pravMaa a prT>cas$ tor dapoararvg a tt) coa&ng on a bmtiri 
betttig having orw pcrti^ theroof oomposad of an tiumUxm 
baae metaf and anoSher portion of lha svfffaoa theraof 
<3:>mpo$dd of a ferrous t>aMC0iTiprtsk)9 
vi<!ho4ji prior fkiorid« idiyation of the auifaoe theraof, In tfie 
ibovo knmm^on ooating balti aoiuttan. 



0. 



BurxMudonl B(«t 



11/08/2005 -15:22 



612.455.3801 



HSML, P.C/nel 



PAGE 7/12 



0278 7S2 



A TIN COATING IMMERSION SOLUTION AND A COATING PROCKS USING TW SAME 



The present liwenttoo relates to the pbttng of 
b'mlBl beartngs contaiolftg alurrthimi afloys. More 
partJcuiarV. «he present Inverrtion retetas to an 5 
Imtnerston coBtir« bath solution for deposttlng a tin 
coat'nig on a compostta bearing structura^Affiich has 
one surface awnpc&ed an ahimlnum base metal 
(Le., aluminum or an alfly of alumhum) antf aoother 
sijfaoeoompoeedofaferTOus base metal) (La., iron fO 
or an afloy If on) and to an frnpiovod prooeaa tor 
depc^Hk^ a tin coethg on auch beariirtga utlKzing 
said immersion bath wMten. 

Aa desalted in VS. Patent 4,170^ the deposl- 
tkxi of a thtn coaik^ or ptatlng of tin on the aurface is 
of beaftngs composed of aluminum or aMrtnum 
afioya in order to impart a pleasind appea rance 
thereto or to provWe oomoeion protection thereforr 
or to provide a •nj>4>' aurfeoe b w> known In the 
art- ^ 

Spcciftealy. it is common practioe to appJy a thin 
coelto>g of tfr> to the aufac© of a boafHig by meana of 
riaertJwtepoaWon to a*ieN« auc* resii^ 
techrrique has met wtth suooeea. thefoarecwiain 
Miarent dtaadvantaQas aaaociated therewflh. For 2S 
wample, an ejcterrai elactrfcal power must 
be prowlded and the parte must be propafly orfarted 
In the pteting bath In order to obtaii a sattefactory 
deposH thereon, bi addHiork» an dectrodaposttlon 
tachnlqpe also suffers from the fact that it bdfflcult 30 
to appiy tr*> layw of metal to a stnaAra havtng a 
oomplcated aiuface confJguratton. Accor<ingly. 
^le this tect¥*^ie can fW loo as a means of 
apPV^ a tWn layar of tin to the surface ofabe^lng 
structure It auffara fnam certain Inherent irttattooa 35 
Axe to tfw above-mantioned i2rf|p^. 

Another wel lOMwn techitique for cooOng the 
aurfeoe of a beenr^ Mtth dn la the so-ca&ed 
Invneralon platfrig process. In this procesa, metal la 
depoatted from Its salt on the surface o< the bearing 40 
without the aid of an outside aouroe of alectrtoal 
ouffent or of chenical reducing agenta. TNa pnx»se 
ta especially appa^ bi that th'n ooettnga of 
u^iorm thicimss can be natBf apffled to a 
stTuctura having a compBcatod surfm oonffguna- 45 
6on Jmrnerskm thpMingl>atf« are a6har alallne or 
addia While both types of b^&ts can be used to 
deposn tin on the surEsoe of ahjmlnum or atun^um 
aloy, none of the heretofore known baths can be 
used to satteeacto<tiy apply a thin (in coeUng to a SO 
composit© stnjctire having one surfaoa oompoaed 
of an akffnlnum baae noetal and other aurfaoe 
composed of a ferrous base metal. Specifically, 
etcattne tin Immersion baths do not ooal both the 
alumlmffn and fanous baae metafe, but oiyy the 5S 
alumlmon basa metal In addition, ttie aiffia&to of tin 
to the aKaninum t>ase metal is generaay poor and 
lends to bfistar and peel. Varkws ImmerBicn add tin 
(dating baths hava been used qiite auccasshify to 
deposit a thin tayar of tin on a atructura wh)ch ts aH W 
alunninifn or an aloy thereof. how€ver» when s^ 
FteUrvg baths aiaamptoyed to apply a tWn layer of tin 
to a oomposlta structure having a aurface composed 



of an alurtman tiaae metal and anc^her sulace 
con^osed of aferrotjs base matal. the tin deposit so 
obtained does not exhfett good adheskx) to both 
metal surfaces. To overccme this problficn, it Is 
known In the art to apply tin to the surface of the 
ahfninum base mctel by lmiT>erBion pUUng tach- 
rtiques arwl to apply tin to the ferrous twse metaJ 
surtaoebydeotrodepositlon. Obvkxtsly, this proce- 
dure is quite 1^vo^ed and b to be avoided. H 
pos$ft)le. 

Another well knoiwn techniqua for depositing a 
It*) layer of Un on a surface is the do-cafied contact 
ptott^ tedmkiua. In this technique, the artide to be 
tfevnad ia uauafiy In direct contact with a pleoe c4 tfai 
or 2lno in the soMloa The contact process Is In 
effect an etecftrolytlc method, with tha outside 
source of cwrenta being replaced by a galvanic 
couple. Howwer. vi^herj convmtlonaf oofrtactplatlftg 
baths are utfitzed to Bpptf tin to a composite 
stnioture a ferous base ma«al aurface anda^ 
aluTriman baae metal aurtaoet the ooaUng obtiifrMd 
on tha aMnlnimi base metal surlaoe is genaraly o4 a 
very poor quaflty. Thfe Is due to the fact that 
oonvantlona^ contact plating bathe are designed to 
produoe the deslTdd coating on only the more noble 

^ U.S. Patent 4,170^ there is described and 
dakned a method of ooncunwtly coating the 
sujfece of a oomposfta beai*^ structure hawing one 
portion of the suftaoe area thereof composed of an 
aXflrtnum base metal and another portion erf the 
eufftt^ area thereof composed of a ferrous base 
matai with an adherent layer d tin base metal, 
oompfiskigt 

contacting said ccmpoefta structure wtth a 
rrvnerafl aold containing ions selected from the 
group consisting of fluorWe ions, fKJorWe 
coTYtaWng k)ns or mbcture thereof to activate 
the surface of saki aluminum t>ade metsi; and 
immerBing aaJd composite structure in an 
aqueous plaang bath containing a miners ackl, 
a aoiiroe of ions aelected from the s^tk4> 
ooroistlng of lliaride ioris, fluorMe cor«aln^ 
kms or mbduras thereof and a sotjce of 
siarwioue Ions wHh said stannous k>ns being 
present In an amount rarHl^ from about 1 to 
about 75 grams per liter, tor a pedod oi time 
sufficient to cause tm to be depoGltad concur- 
rontly on aald lAmlnum baae mebd surftoe by 
the axohenge of aluminum ions for tin Ions and 
on said ferroue base metal surface by means of 
a gs^mio couple formed between said alu- 
fT*»um base metal and aahJ ferrous baae metal. 
As wai be noted, said patenrt spedlioelly requires a 
pretieatmem atep of fKiodda acthatlon of the 
aiatace of sM aluminum base rnetal fc>^0(« irnmer^ 
Ing sakJ oompostte stnjcture in an aqueous pSatirvg 
bath oontalnbg stannoua tons vi^ich pretrsatment 
step obviously Increases the cost complKdty of tt>e 
plating process. 
Accorcflng to the F^eseot Invention, there Is now 
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providad an immerBion bath solution for dapostting a 
tin coat^g on such bearings without the n«d tor 
prtof fluoddo acttvatkm of the surface of &ald 
akinkuan base malal arxl uflJng less qoniponent$ 
Itwn previously suggested tiy the prior art 

The present invoofcoo aJeo provides a procese for 
daposltJnfl a ttn coaling on such a tAnetaJ beartng 
without prior fluoride activation of the surface 
th8feo<, and therefora conetltules a major commer- 
cial advartcemeirt over the process deaoribad end 
dalmed In Patent 4,170^. 

Thus. In eccofdancd writh the present hvecTtJon. 
there is r>ow provided en trrmorsion coaling balh 
solutfon for the pratrealment of a bimetal beaftng 
havfng one portion thereof compoaed of an alo- 
mlnum base mataJ and another portton of the 
surface thereof oonposed of a ferrous base metal» 
said solutlcn havir^ an ockBc pH and oomprising a 
water eolLble atvmoua salt aiKl a wffiQng agent 

The wetting agwtoaed In the l^imersion ooatJng 
bath solutions of the present kwentton are prefer- 
ably noThlof^o such as those fonmed as the raactfon 
product of Bth^ena oxide and nonytpHaool and sold 
under the trademaric Tergllol NP-e and Terglto! 

as nonylfiwnd polyethylene glycol ethers. 
However, other non-te«te surfactants wWoh are 
oompalDld wtth the tmmersloA coatftig bath solution 
(ray also be utTeed. Such wetting agents which 
tnclude e.g., octyf- phenoxy pdyethoxy athanol 
noivtonic wetting egarrts soW under the ttadamarks 
Triton X-16. rmon X-100 end THton X-115 are welt 
known the aft and therefore, wa not be tfacuaaad 
hereby in detal The conoerttrabon ol the wetting 
sgent In the soiition ta up to about 100 g/t and Is 
pfeferebly about 1-10 g/l. 

Said $oiutk)n ^ preferably compisea an add. 
sudh as sulfurfc or sutfamio acid, to txing the pH of 
the solution wttf^n a range of about 6 to about -05 
and a solution having a pH rwH}e of about 4 to about 
OS Is eapectaAy preFfecred. 

While m U .S. Patent 4,^70J5S5 It U stated that the 
ffnmeraion ooetkig batt) solutk>n contains a source 
Gff kxis selected from ttie group consisting of 
fluoHde lone, fluoride oontalning ions or n^res 
thereof, in fact tn aU of me preferrad exBn^>4«s In aaU 
patent, the sou^ of nuoride Ions Is always nuotx)ric 
acfd. It has new tmrt found that much 8i4>efior 
resuHs are obtained Vi4>en the immerskxi coating 
bath solution tuther cental a source of ftuor^ 
ions other than fluoborio acid, such as ammonium 
bifluorlde. potasskjn bffluoilde. sodium fluortde, 
sodkim ^tlcon ftuorida btk! nickBl ftuoride. 

Furthennore. whSe said Patent teaches the use of 
about 3-00 g/l fluoboric acid In the immersion 
coaling bath solution. It has been foind according to 
the present invention that even as UtHe as 1-3 g/l of 
fluoride Ions In the Immersion ooattng bath solution 
is sufficient to achieve the deaired effect and tWe la 
even wnhout the prtor fKioride activation of the 
bearing. 

k\ US., Patenl 4.192.722, there la described and 
dka^md an eQueous alkaJra sla^viate solution, 
suitable for both irrenerskxi and elecirolytjc fistOng 
of aluminum aloys *fTh tin. particularty as an 
activation step prior to subsequently ptsllng said 



alloys with other metals sudh as bronze, w^ch for 
acltvallng the 7029 and 7129 alunimmi alloys 
providea m allowable transfer between the 
actfystion bath and st^aequent strikB bath of at 
5 least 45 seoonds, said eoluUon oompriaing: 

a) etannate values selected from the gnoup 
oonslsttng of sodhm seannate. potassfcim atar>- 
nata, and mbcturaa ttiereof ; 

b) potyhythTT^ carboxyflc aold anion vatuee; 
JO o) a hydroxyi compound selected from the 

group conslatlng of sodium hydroxide, potas- 
sium hydroxide, and mtxturas thereof, at free 
eguNalerl KOH leveb of about 25 fi^ams per 
(tter of said solution, 
15 Said Paterrt hither dlsctoses and cWms the 
UKluslon of a chetet^g egent auch as trisodlum 
hy<»oe9(yethyi ethylene diamine. 

As be noted, however. Patent is Imfted to 
an Immersion coelfc>g bath soiution for piatlng 
30 aluminum alloya ^ does not teach or suggest an 
immarskm coaling bath solution aidtaNe for pfatlng 
a bimetal bear^g hav^ one portion thereof conv 
poaed of en aHfiUnun base metal and another 
portion of the surface thereof oomposed of a farro us 
25 base. 

Furthennors. satd solution Is alkaine m nahire. 
flius rendeftig Itunstteble fbr use wfth the bknetals 
of the present kwerWoA and further rendertig the 
atarmatetonatoavalueof Sn^^ as opposed to the 
ao Sn^Svakiaaofthebnmerstonooatingbathadutlona 

of tlM present bwentfon. 

The oonoerttratlon of stannous Ions In the present 
imnntlon la achievwl by adcBdons stannous sslts, 
such as stannous a4ph^. stannous acetate cr 

» otho* mm^ialogen oontMng stannous salts. The 
concentrations is not criOcat but ahodd be a 
mlrtmum teveJ to InWate the ooatbig. The preferred' 
oonoentration b t>etween 10 g/t and 60 g^ ol 
stannous Ions. 

40 An ackitlcnai preterm^ oonponent the 80^ 
lions of present Inventkai Is an oiganio acid auch 
as an organlo wid seiocEted from the group conslev 
Ing of acetic, proplonte, cHrtc» tartarto. mate, 
succinic end cxaJk acid 

45 Said organto add can else be substituted by a 
hydroxy grotp such as hydn5xyacetk> add and 
dicaroxyCc adds are aapectaiy preferred. Said 
orgs^ acids se preferably added ^ amouits G< up 
to about 80 g/l. 

50 It has eieo been found that the presance of a 
sacchoide dertvith^ further Improves the proper- 
ties of the Imrnersion ooating beth ecMJon and thus 
said aotutlon also prefenMy contains a sacdwVie 
dertvaifve such as glucoee. mannose. galactose. 

55 araUnosa. xylose^ fibose. aploae. aldopentose, 
eryttvoae. threose. giyceraMeftyde. rtMmnosa. 10- 
^Qpp ftuotoss* 

SaU sflbcharids dsrivstives are prsferab^ adctod 
In amounts of up to about 100 g/l 
60 The proosss and solutton of the present Invention 
se effective wtth aft bhnMaf beartnge containing 
^uiT^um tfoys in which the aluminum content la 
about 60% and are espedaDy prefered for use wfth 
an alum^um alloy selected from the group conatet- 

56 ing of alummum-tm-GOpper. ahmlnum-snicon-tln 
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and alifnununvsnoofHitttonesium. 

depofiiti^ a Ifei ooafing <m a bimetal bearing ha^^ 
one portoa thereof ooinposed an alumliujm b 
metd »id anoltver porton of «» eurfece thereof 
c<MT^)068d of a ferrous base, comprising Inwaralng 
saki beartng. wtthout prior fluoride actMion c* the 
surface thereof, in an Imnnertloft coaang baft 
aoiutlon hayfng an ackfo pH arid ax^^ 
soluble starBX^us salt and a wetting agent. 

Preferably aakf knmerekxi is canted out a1 a 
tefupefature of aboat Zi" -4<rc, for a period of 
^CKit 1-3 mlnu^ 

In order to get a good oootiog <rf tin on the 
bMnetal l>wlng the parts shoUd bocteenfrom aA 
orgar*; contamlnajiofi and the surface shouW tB 
desA and a<^h«. The preporalion of the sutace Te a 
slmp^ process 8e<juence, as fellows:- 

1) Cleaning in aBcallne soHjtion (contatilng 
sodium cart)on8te, sodto metasilcate. some 
oomp»©(aa. some detergents) for 1-3 minutes 
al ten-^wfatw up to 90*0. or in add dearrfng 
solution that cont^ 60-150 g/l H&SO4. 20-60 
9/1 organic atoohois and po*y*»6ote, such as 
glucose, gj/cerlme T,E>. etc., and a vwttkig 
agent for about 1-3 mimrtes at a ternperaiure 

about 40^C.4nd 

2) Ifwnsfsion In the chemM tin soljtlon of 
Ifs present InvemkM at operattng temperattre 

tor 1*3 mine. 

order to get a wNte and adherent ooating on the 
bl-metal bearing the beering Is Insnarsed for the 
reqi^ time to acNeve a deposit ttjctaiess of 
ai-0£ mlcroiis. The flruri deposit tNckness fes 
acHeved when al the pofM of the ooaiing m 
substantia filled and the chemftoal replaoement has 
substant^ ceased or the rate thenM is veqf s»ow. 
The ihne t b maMmn tMs thingness «tepends on the 
oonoentiatlof) of tbv ooncefitratlon ol other oonstt* 
tuents. operating tamperattfo. and Is l>picai^ leas 
then 3 minutes. 

>NNto tf» IrvertJon will now be described in 
connection with certain profiBfred enibodmenta kt 
the fcdtowtng exarnples so that aspects U^emoT inay 
be nwe fuly understood and appreciated, a Is not 
intended to &yA the invention to these parttoular 
efrtjodimentB. On the co«m/y. tt is Inteoded to 
Ciow afl altenwlKfeSs mo(»5cations and « 
as may be Included wiMi ttie soope of the Irwention 
as defined by the appended cfafrnS> Thus, the 
following examptes >fcf*5h b^chide prefBfTed en*^ 
ments will serve to Dustrate the practloe of this 
kiventJOfi. It t>eing understood that the partcutore 
shown are by way o< eicajnple and for p^poses of 
llustratKe dtecussJon of preferred embodiments of 
the present invontfcm only and are preeented k% the 
cause of provking what Is beSevod to be me most 
usefuf and readiy understood descripthsn of 
prefen^ formutotofrs as weft as of the principles 
and conceptual aspects of the yiventlon. 

The fo«ow(ng examples set for tin tmmerslon 
coating bath solutions pr^»md and tested accord- 
ing to the present Inventioa 



fO 



20 



2S 



$0 



SnS04 aO g/lt 
K4304 30 co/m 
Tergitoi NP-IO 2 g/ft 

pfl^_ 

EXAMPl£2 

SnSOi 20g/llt 
H2SO4 30cc/nt 
Tergitoi NMO 2 gm 
Tartartoadd 40.g/fit 
pH-0-1 



4S 



;3 

dnS04 30 9/it 
UREA 40g/m 
£DTA 38g/nt 
Taitario add. 40 g/Bt 
rW4HFa 5 gm 
(^jcose 40e/m 
Tergitoi NMO 03 g/m 
pH-0-1 

EXAUPL£4 

GnSOi SDg/tt 
UH£A 30g/» 
Citric add 30o/Bt 
Qvadrol 30 g/lt 

r*44HF2 a g/st 

Glucose 30 g/« 
Triton X-100 2j6 gW 
pH« 1^ 

EXAMPUE 5 

SnSCU 20g/«t 
HsSCXi to cc/Qt 
Tvtaric Acid 30 g/M 

KH4F2 3g/m 

Tftton X-100 2S g/it 
pH-0-1 

EXAlfPt£6 

SnS04 25 g/at 
Tartaric Add SOgfft 
KHFs 2gm 
Qhjoose 40g/m 
Triton X-100 2 g/Dt 
CU6O4 03 g/it 
pH-1-2 




i&g/ll 

NtS04 7 g/tt 

otric Acid :»>s)/nt 

Tartsffc acid 20 g/lt 
NH4HF2 2 gm 
NP-10 2 g/Bt 

40g/lit^ 
iO«t 
1-2 



NP-10 2 
y Fn«3tose 
\ Urea 2D ! 
60 XjH ^ t j 



EXAMPI^a 

SnSCU 20 ^ 
Cttric acid 30 g/Ut 
^ Tartaric acki 10 g/R 



4 



1^ 
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KHF2 ZS qHH 
Qaiactose 30 gm 

Triton x-100 1-5 g/W 
pH - 1-2 ^ 

EXAMPLE 9 

$nS04 20 Qf^ 
H«$Q4 3D g/Ut 

Ttftaric acid 40 g/W it^ 
Glucose 40 g/lD 
KHFt 5g/Rt 
NP*10 t cc/Ut 
Trttw x-tOO 2 com 

CUSO4 0^ gm 

pH - 0-1 



amounts of other metai tew. In pertioAar Cu+*, 
Nl*+. Mn"*-* orCo**,fef exampteuptoeboift I5fl 
CU**. 30 a 20 a f8ln+*. 16 g Co*+. or 
mbdurss thefvof 
n i^i be ovUem to those bi the 8ft tti^ me 

^TvontknlsnatlniltedtodMdeitBis oftf^ 
ifluetrvtive expinpt99 ond that tfib preeerrt Inyentkin 
imy be embodied In other epecWc fwma viflhout 
departing from th e eddentfal attrfidutes thereof. vtkI it 
Is therefore derfred that the pmseot eirtDOdtmerts 
and oscBflipieo be considered In el r&spects as 
liustratlve and tVDt re«rtc»«, refe^^ 
to ihB appended claims, rather Iheri to the foreoD^ 
doacftptfon, ar^ al ohangea which come >«Miln the 
meanlns and range of ecMualaricy of the 
therefore Irttended to be efnbfiaced therein. 



EXAMPLE 10 

snS04 20 gym 

H?S04 60 gm ^ Clafcna 

NWO 2 cc/Bt 
KHFs 6 o/8t 
pH-0-1 

Afl of the aftove sohrtioo provWed a white, 
atfi>erent1irt00ftlinflhav^«th4cta>e8S 0*0.1 -0,6 2$ 
micnxia on t>lmot^ bearinge immersed th^n. 

The foOowtng axampia decoribea a tln-plaflng 
process according to the prasant finwemion: 

EXAUPUE 11 «> 

An ehT^num aJloy bearing oonforTnk)g to SAE 
standard J460e and (XTntBlning aKjmfnw and 
20>^ dn la ftrst pboed In an acid daaner tfiet 
conlair» 60 gr/l HtSO«, 40 q/I ^hjooas and 15 9/I 
trHoflX-100for2rnh.8tatenTpcretufBOf50*C.The 35 
part Is then rinsed ki odd nmnlng v«ter tor 1 mlTL 
The bearing to then placed In the tki tmmerBkxi 
coaltng l>ath scMfon of exonpte e.fbr 2 min and 
dried. The msunif^ beartng has e unKoim. adherent 
coaling of about 0*4 mterons. 4a 

EXAMPLE 12 

Repeating the preoedurs of Exampto 11 wtth 
Immmlon of a cleaned bbnelal bearing m the 
kmnarsSon coating bath eolutkm of example 9 for 4S 
only 30 aeoorwis neverthelese reautted hi a bearing 
luvhg a unlhxm adherent white coating 9l aboutO.1 
micron. 

EXAMPLE 13 SO 

Repealing the procedure of Ennple 11 with 
Invner^on d a leaned t>lmetaJ beefInQ In the 
Immersion coating bath solution of exair^ 10 for 
one minute rasUtad t\ a bea/^ hsvmg a unmxm, 
adherent wfiite coelinQ of about 0.2 micn>A$. 55 

COMPARATIVE EXAMPLE 14 

Repeating the pnjcedure of Exampte 13 howover 
substituting HBF4 for KHF2 In the aoWton of 
Example 10 ^ In »ifk:i6nt amount to provide the 60 
eqijivaleni amount of fhioride ions in aofcjfion 
rssiited In a coating which was ^ ki color and 
non-adherent 

It wU be seen from the foregoing that the 
Inmerstoo coating bath solution may contain minor 6S 



1. An Inwwston ooalino baih aokitlon for 
depositing a tin ooettng on B binetB] beadng 
hawing one portlcn thereof oompoeed of an 
afamtlmjm bftse metal and another ponton of the 
aurfeoe thereof contpcee d of a ferrous base 
metal, said edutlon having an ackflc pH and 
comprising a water sokifole starrous 8^ and a 
watting agent 

Z An tmmerakn coating bath solution so- 
cording to Claim t compilsino an acid to bring 
the pH of the SGkitlan wtthfri a rar^ of about e 

to^>out-0.2. 

3. An Immersion ooatlng kjath eoWlon ao- 
cordlng to Oakn 1. hcVtng a pH of about 4 to 
abotitO.5. 

4. An Immersion ooattng bath solution ao- 
cordis to any one of Ctakns 1 to 3 further 
cxxnprfaing one cr mere of the fotto^rmg; 

(a) Na^^L KHFfc NH4» HF2, KF or Naf or 
mTthar eource of fluoflda Ions otfier than 

(b) f^uooee W fmctoao cr another 
saccharide, darKsttve optkmfly an 
amoumofi^tolOOg/l: 

(c) a carboxyttb add opttonaliy sub- 
stmitad fay a hydroxy group or mother 
.organic acid; or 

(d) irihor amounts of Cu«^+, M**, 
Kta**. Co** e^. 15) to about 15g Cu++ 
lona» dOg M^"* km, 20o Mn** km, 15g 
Cc^ Ions, or mbctuve thereof. 

5. An Unmeralbn ooatlng bath aotutlon a> 
oorcfng to Oakn 4 whanaki aadd orgmic add la 
acet^ propionic or citvic add. or tartailcmBao, 
sucdnJc or c»te ecW or erKmtor (ScartjoK^ 
acid opUonalty subslftuted by a hydHTxy group. 

6. An tmmarslon coating batfi solution so- 
gofding to eriy one of CWnts t to 5 ¥«>ereln said 
weWng agent Is a nony1pf»nyt polyethylene 
^ycol other or another noo^orih5 wotting age^ 
and/or a^ tin salt la stannous suiphats or 
starinoiia aoatals. end/Of the sotutV)n optlbnafty 
comprtses between about 10 and fiO g/1 tin 
tona. and/or aald aluntrKan afloy Is aMnlnunv 
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tio-ccpp^. rfijnwnum-slco«-tln or aJuminum- 
sfllDorv magnesium. 

7. A procew fw (JeposJtkifl a tin coatkig 
bkmtal beafing having poitort mereof 
oo^^M99^ d an ahnninwn bass mota! and 
another pofHon of tha durfaoe thenad oonv 
posed of a fBirous bass matal, comprtsinQ 
fcnmeraiis said bwlng. viWwul prtoc fluortde 
actlvatioo <A the surtece tbereol, h an Immer- 
6lof\ coating betti 9<Mion cofnpH^ a watar 
soluble stannous san and a watltng agent, eeM 
aolutjon having an acW pa 

8. A pfOce«$ accord to CWm 7 \MtMfain 
said fcivndrston Is carried out at a tennperalura 
of about 2sr-40*C and/Of ^ald immafsion la 
carrted oiA for a penod of about 1-3 minulea. 

9. A process according to CWcn 7 wherein 
fts^ bMdtig is 9iibject to aOd cleaning pHor to 
^nmarslon k\ saW eolirticn. said acid cteartng 
solution opttenfifily compffeing 60-160 g/1 
H8SO4, 2D^ 0^1 ^ucooo and a n oivlon fc 
w^tkifl agent and/or tha daanhg b pefformod 
for about 1 to 3 n^iutaa at a isfflpefalLiO of 
about 40*-60«a 

10. A process aooordlng to Ctolm 7 wherein 
ttM inmerslon coatlno bath sokJtkDO la as 
defined m any one o( Qalms 2 to & 

CWms for the foiowng Contracting States: ES- 

1 . A process for depositing a tin coattng on a 
bknatal boaitng having one porton thared 
eon^oaed of an akaninunri base metal and 
anotto portion of the stxtace ther ytf cofTv 
poead of a ferrous tsaso metei. co«nprteing 
bnroersing beartnfl. v«ffthout prt» IhioWe 
aotivBtion of tlie strfaoe thereof. bi an immer • 
alon coating batfi solution comprtsino a water 
8olut>la sttfinous salt ar>d a wetting agent, said 
solution having an add r^. 

2. A piDoaae aooordfeig to Claim 1 i^tfterain 
aald Imi i i Bfai on Is canled out al a tamperatwe 
or about 2Cr^0 and/or aaW tananlon la 
cairted out for a pwfod or about1-3 mhttitn. 

3. A pm»5S accoTTfing to Ctedm 1 ii^ierain 
8^ beatig stJt>idci to aM cbanfng prior to 
Immersion in said solution, said add cleaning 
solution opaonaOy comprlsd^ 60-tSO gAI 
HsS04, 2M0 g/1 ghioosa and a nojv4onlo 
wetting agent an d/or tha oleanbig \s perfonned 
for about \ to 3 mbailea at a temperatura d 
about 4O*-60^a 

4. A process as dalmed in any one of Ctaima 

1^ wherein, said Immersion coating baHi 
sobJtlon oompnsas an add to brfng the pH of 
the solution wm^ a range of about 6 to about 
-02. 

5. A process as ctelmed In any one d Claims 
1^ v^hereJn saW Immersion ooatlrg bath eolu* 
tion has a pH d about 4tD aboutO.5. 

6. A pfocess as daimed in any one of Claims 
1^ vrhereln said bnmofStoo coaling bath solu- 
tion further o oroprtses one or more of the 
(ofiO¥^: 

JaJ MaHR, KHF2, NH4, Hf 2- KF Of HaF or 
another source of fluoride ions other than 



10 



19 



SO 



2S 



30 



40 



SO 



55 



60 



65 



fluoroboricadd: 

(b) ^uoose or fnjotose or another 
saocharida derWativa optionaAy in an 
amoumofuptolOOg/i; 

(c) a carboxyte add optionafly si*)- 
stttuted by a hydroxy group or another 
organic add ; 

(d) minor amounts of Cu**. Nj-^^ 
Mn**. Co** e^, up to aixxJt 16g Cu*** 
k>ns. 30g Ni+* ions, aog Mn"^* tone, I6g 
Co* + Ions, or mWuros thefcc4, 

7. A process as dakned In Oalm 6 i^hereln 
sM or^lc add la acetic, propionic or dtric 
add or tartartc, maic, auccNo or oMfic add or 
another cfloarbo)^ add optionafly fflA>stttuled 

bya hydroxy group. _ ^ , ^ 

8, A proooss as d8irt>ed any orie d Qbsps w 

whmin sakl vwrttfr^g agent is nonylphenol 
polyottn/tene glycd ether or another norv^o^ 
wetting agent »d/or saM tin salt Is stannous 
sulphate or stannous aoeteta, and/«' the aohi> 
tlon optionaly conptisea between about 10 and 
eo 9/1 tin tofia, apdfor aakt tfumiium aioy is 
dun*ium-tln-copper. jiKiirinum-eacofrlin or 
alumlmjrr^«BoofHna9taaMn, 
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